Creatine kinase activity is required for mineral deposition and matrix synthesis in endochondral growth cartilage.
In earlier studies, we have drawn attention to the unique changes in energy metabolism that accompany the maturation of epiphyseal growth plate chondrocytes. The objective of this investigation was to examine the importance of the ATP generating enzyme creatine kinase (CK), in the development and mineralization of the growth plate. We inhibited CK function by administering beta-guanidinopropionic acid (beta-GPA) to rats in vivo and to cultured chick chondrocytes in vitro. We found that this agent inhibited normal development of cartilage. Disorganization of chondrocytes in the proliferative and hypertrophic zones, poor vascular invasion, and retention of calcified cartilage occurred in the long bones of beta-GPA-fed rats. beta-GPA caused a change in the electrophoretic mobility of type II and type X collagens. Inhibition of apatite formation in the bones of shell-less chick embryos was accompanied by a CK isoenzyme shift from a bone-specific phenotype to a CK isozyme profile similar to that of cartilage. The results of these studies indicate that CK activity is required for normal development of the growth plate and that interference with creatine phosphate metabolism results in profound changes in the synthesis of cartilage and the maturational activities of chondrocytes.